Ten patients with amyotrophic lateral sclerosis (ALS) were evaluated through psychiatric interviews and psychological tests. A pattern of active mastery and habitual exclusion of affect from awareness emerged from the premorbid histories of these patients. Reactions to ALS included continued attempts at mastery and persistent suppression, denial, and isolation of depressive and anxious feelings. Psychological tests confirmed the findings of a characteristic style of active mastery and suggested current denial of affect. These observations suggest that an individual's response to an incapacitating illness reflects and perhaps can be predicted from his premorbid life style. The role of unresolved, covert depression on the course of ALS remains to be demonstrated. The association of ALS with a characteristic personality style, if confirmed, might have etiologic and prognostic implications.
Amyotrophic lateral sclerosis (ALS) is a uniformly fatal neurologic disease characterized by inexorably progressive destruction of upper and lower motor neurons.
Patients, most often males in middle life, die a respiratory death within 1-4 years after the onset of symptoms. The etiology of ALS is unknown and there is no effective treatment. Spontaneous remissions rarely occur, if at all. The serendipitous finding of virtually identical insulin resistance and decreased glucose utilization in both psychotic depression and ALS has recently been reported by Mueller and Quick (1) . Treatment with the tricyclic antidepressant amitriptyline (AMI) has been noted to reverse these metabolic abnormalities of psychotic depression only in those patients who show clearing of the depressive syndrome (2-A). AMI treatment restores the metabolic changes in ALS to normal (1) . Furthermore, initial observations suggest that AMI also alleviates some of the neuromuscular symptoms of this disorder (5) . These similarities between severe depression and ALS stimulated the present study. Several individuals with ALS were admitted to the research unit of the Connecticut Mental Health Center, New Haven, between July and November 1963. Casual observation left the impression that they were unusually stoical and cheerful in the face of a singularly debilitating fatal disease. In order to investigate the possibility of a common mode of psychological functioning in this illness, these patients, as well as a number of outpatients with ALS, were evaluated through psychiatric interviews and psychological tests. The following is a report of these observatons.
METHODS

Research Design
Ten patients with ALS were evaluated through psychiatric interviews and a series of selfadministered psychological tests. Psychological test scores were compared with those for other populations. Historical data obtained from interviews, clinical evaluation of present psychological functioning, and psychological test results were examined for the emergence of a characteristic life style.
Patient Sample
All patients with ALS referred to us between June 1968 and May 1969 have been included in this study. Referral source, patient status at time of evaluation (inpatient or outpatient), and descriptive data are given in Table 1 . The first 4 patients referred were evaluated as inpatients and the remainder, for administrative reasons, as outpatients. One patient was divorced, one widowed, and the remainder married. Educational level ranged from seventh grade to postgraduate with a mean of 13.3 years. Social position was calculated using the Hollingshead Two Factor Index (6) . As can be seen in Table 1 , all social classes were represented with Class 1 having the highest frequency. Medical records of all patients were reviewed. In all cases the diagnosis of ALS had been made through electromyographic study as well as extensive neurological evaluation. The degree of functional impairment varied from slight weakness of the hands and mild dysphagia in 1 patient to loss of function in all extremities, dysarthria, and respiratory distress in 3 patients. Functional impairment was classified arbitrarily on a 1-3 scale with 1 representing ambulatory patients with mild upper extremity and/or bulbar involvement, 3 representing wheelchair-bound patients with almost total loss of function in all extremities, and 2 representing a degree of disability between 1 and S.
Interviews
The 4 inpatients underwent several hours per week (average stay was 5 weeks) of psychiatric interviews focused on historical data and present affective experience particularly in regard to ALS. Interviews with family members were also obtained. Each of the 5 outpatients and the West Haven VA Hospital inpatient was seen in a 1-hr interview with open-ended questions focused on personal and family history, habitual reaction to stress, and present feelings.
Psychological Tests
Subjects were given the Internal-External Control Scale (IECS) (7), Multiple Affect Adjective Check List (MAACL) (8), and Minnesota Multiphasic Personality Inventory (MMPI). Tests were administered by a psychological assistant prior to interviews. Inpatients completed these tests at the end of the first week of hospitalization. Patient 3 completed only the MMPI.
The IECS is a 29-item forced choice test with six filler items. The 23 scored items consist of paired statements, one of which suggests that events in an individual's life are beyond his personal control, the other that events are a consequence of his own behavior. The score (locus of control) is derived from the total number of "external" choices out of the 23 items. A low locus of control score indicates a high degree of belief in internal control of events. The derivation and validation of the scale are reported by Rotter (7). Test-retest reliability is satisfactory and the locus of control is considered a relatively stable dimension of personality (7, 9) .
IECS scores for our sample were compared with normative data reported by Rotter (7) . scores for a group of patients with inoperable neoplastic disease (10) , and those for several diagnostic groups of psychiatric patients (11).
The MAACL is a series of 95 adjectives related to feeling states. The subject is asked to check those adjectives which describe how he feels today. Zuckerman et at described the development of this test and the derivation of the anxiety, depression, 
Analysis of Data
The student t test with two tails was utilized in comparing psychological test scores of the experimental group with those of other populations. Data are expressed as means ± 1 standard error of the mean (X ± SEM) .
RESULTS
Patients occupied a variety of ordinal positions in families with the number of siblings ranging from 2 to 6. Manifest attitudes toward parents varied from cold detachment to great warmth and respect. No clearcut pattern of parental dominance or parental role emerged. Patients varied in their choice of parents whom they saw as sources of affection, discipline, and identification. None of the patients showed evidence of cognitive dysfunction, perceptual distortion, or disorientation. They invariably evoked admiration and respect from all staff who came into contact with them. Characteristic was their attempt to avoid asking for help. and that this feeling returned on occasion after his service discharge. In recent years he jumped off a 3-story building without injury, captured a thief, and pulled a dead boy from a well when others hesitated. Highly respected and admired in his neighborhood, he was nicknamed "Doc." When the diagnosis was given by the doctor, the doctor wept and the patient "cheered him up." He made an attempt not to think about his illness. Although aware of its progressive nature, "down deep" he thought he could "beat it."
CASE EXCERPTS
The patient complained of recent apparently inappropriate bursts of laughter and weeping. He had mild constipation but no loss of appetite, sleep disturbance, or crying spells. He spoke of his progressive disability without evident distress.
2. A 64-year-old white Jewish housewife developed weakness of her left hand 314 years prior to evaluation. On admission she had loss of arm function, moderate leg weakness, and moderate difficulty with respiration.
After completing high school, she attended business school for 2i/2 years, worked as a secretary for 1 year, and taught piano for 6 years. Her husband, age 77, showed considerable anxiety and depression over the patient's poor condition, but the patient remained cheerful, calm, and reassuring throughout her hospitalization. She denied being upset or depressed when both parents died 15 years ago. She related disappointment over a son who refused to go to college and a daughter who dropped out of college to get married; however, she had gotten over these disappointments and felt there was "no use in worrying about things." Similarly, although she was aware that her illness was "the disease Lou Gehrig had," she maintained that she was not particularly worried about it. Her inability to move about was the focus of her concern. She attributed a 10-20 lb weight loss over the past several months to difficulty in eating and her fitful sleep to dyspnea.
3.
A 66-year-old white married Protestant, government attorney, and father of two became aware of weakness of his left foot 2i/2 years prior to hospitalization. Diagnosis of ALS was made 6 months later, and he was told that he had a disorder of the nervous system which might be progressive. At testing and interview, he had severe loss of leg function, moderately severe weakness of his arms, and involvement of respiratory musculature.
While in college, the patient saw a psychiatrist briefly for depressive feelings. When hospitalized at the National Institutes of Health for ALS 2 years prior to admission here, he was diagnosed as having a "compensated depression" not requiring treatment. Married in his 30's, the patient had a son and daughter. Twelve years ago the daughter had the first of several psychotic episodes requiring hospitalization. From that time he had the persistent wish to die.
The patient continued to work every day in spite of severe incapacitation and would arise several hours before work each morning in order to ready himself, refusing help from his wife. He found it painful to accept help from her or the nursing staff. According to his wife, he always liked helpless people and wanted to be in charge.
Upon admission, he stated that he knew the name of his illness and his prognosis but that ALS was not fatal because "it affected only the voluntary muscles, sparing the smooth muscles." Several interviews later, however, he spoke of his imminent death and laughed. During hospitalization, the patient complained of anorexia and poor sleep. He related frank despair upon starting antidepressant medication, and stated that he wanted no help. Three days later, he announced at group therapy that he would kill himself, but that it would "look like an accident" and not embarrass anyone. That night he died of an acute myocardial infarction.
4. A 57-year-old white divorced Protestant, truck driver, and father of one had hypertension for 4 years prior to admission and was treated with reserpine. He developed weakness of his left hand 1 year prior to admission. His symptoms progressed rapidly over the year to include marked dysarthria, dysphagia, moderate weakness of the left arm, and mild weakness of the legs and right arm. The second of six children, he had pertussis as a baby followed by choking spells for several months. His mother related that at 1 year of age he had repeated "blackout spells" which lasted less than a minute and occurred in association with laughing or crying. At their physician's advice his parents avoided stimulating any emotional expression in him. After completing the tenth grade, the patient went to woTk for a septic tank company and has driven a truck for that company for the past 30 years, working a 48-hr week. The patient married at age 22. After 7 years his wife left him for his best friend. He was not angry with them at the time and stated that he never had revengeful feelings toward them. From then on he had no female companions but many male friends with whom he went to ball games and races. Their nickname for him was "Doc." His mother described the patient as a remote man who rarely, if ever, showed emotion.
The The patient initiated this interview with an offer to automate our laboratories, stating that perhaps he could help us. He maintained that he had never been unhappy because when something occurred which distressed him, he changed the situation to his benefit. The patient denied experiencing anger, although at times he had been irritated by being kept waiting. He handled this by jocular references to the delay. He felt that the knowledge of his imminent death might be "preying on his mind," but not "consciously." He made an effort, in fact, to avoid all thoughts related to his illness, felt that he must "try to be cheerful, live each day," and make things as interesting as possible. He was convinced that a cure to ALS would be found. His biggest problems were the inability to use his hands and the necessity for his wife to feed him. During the past month he had early morning awakening but no loss of appetite or decreased sex interest.
6. A 60-year-old white married Protestant, father of two, developed leg weakness 3 years prior to interview. He presented with severe involvement of all extremities, virtual immobility, bulbar symptoms, and respiratory difficulty.
After a preparatory school and "Ivy League" college education, he spent a year on Wall Street and 4 years in the Army, during which time he was awarded the Bronze Star for Meritorious Service, invented a range finder, and served as an Aidede-Camp. These were "the happiest years" of his life.
The patient had worked 10-11 hr daily in the metal industry as "second in command" of his company. His work was a source of chronic conflict with his wife who maintained that other men "worked less and earned more." The patient always had found it difficult to ask for help and tried to solve problems without consulting his superiors. Even in his present debilitated state he found it hard to ask family members or hospital staff for assistance, and he despised the patients who complained and sought help from staff. He was still "in command" at home where he attempted to be cheerful 'because "you can't be a commander if you're complaining." He always tried to control himself, although on occasion he had spoken harsh words. His ability to remain calm held him in good stead especially during his recent tenure as Chairman of the Board of Education. Although the patient had known his prognosis for 2 years and "felt bad down in there," he "rammed" any unpleasant feelings "right back down where they came from." He stated that although it was not pleasant for an active man to have this type of illness, he emphasized the things he could still do: converse with friends, give advice to young men, and read. He was confident that a cure for ALS would be found, but not in time for him. Although quite cheerful at the beginning of the interview, the patient admitted with some tears that he had been crying late at night but never in public. He wept especially when speaking of his work and his desire to be back with his men "banging around the mills." He had early morning awakening and constipation but no anorexia.
7.
A 71-year-old white married Jewish father of five developed loss of function of his right hand 4 years ago and had severe arm, moderate leg, and mild bulbar impairment at outpatient evaluation. The eldest of six children, the patient was born in Russia and emigrated to the US on his own at age 14. The patient denied having experienced fear since the age of 10 when a peasant had set a pack of dogs upon him. He grabbed the lead dog by the neck and squeezed, whereupon the other dogs ran away frightened.
After coming to the US, he worked as an assistant butcher, as had his father, and soon arranged for the remainder of his family to join him. At present he owns two meat processing plants which gross "a million dollars a week" and support seven families. When asked about his marriage of over 50 yean, he stated that he did not think about it and did not "worry about whether it was good or bad." "I don't think about what could have been-what good would it do now?" He used to become very angry, especially in regard to business matters, and would shout and curse. In the past 20 years, however, he has tried to talk and explain rather than swear. He had never been sad but at times would become briefly unhappy over disagreements with his wife, "a backward woman." In recent months, however, he had "broken down" (wept) because of his inability to use his hands and arms. His sleep had been fitful and he complained of increasing difficulty with constipation.
8. A 45-year-old white married Jewish father of four, developed right foot weakness 1 year prior to outpatient evaluation. His neurological symptoms progressed very rapidly to quadriplegia, moderate dysarthria, dysphagia, and marked shortness of breath. His wife had a breast biopsy which revealed a malignancy 6 months prior to the onset of his symptoms. She died a year after the biopsy and 6 months prior to this interview. The patient wept whenever he spoke of her.
The patient served as pilot on a bomber in the Pacific after graduation from college. He never remembered being frightened, was always "cool," and, when his plane was strafed, thought only that he would have extra points toward his discharge. He later received a degree in engineering, worked for a large firm, and then, 14 years ago, began his own business which is presently doing very well. He did not remember ever getting angry at work and saw his equanimity as a consequence of his approach to his employees. He expected mediocrity and mistakes. If someone did excellent work, he was delightfully surprised. The patient did not remember any moments in the past of notable sadness or excitement. He complained of repeated wakening at night during the past month, but no anorexia or constipation. The patient smiled as he spoke of his rapid deterioration. Attended by an obviously concerned and occasionally weeping physical therapist, he remained cool and calm during the testing procedure and required less than an hour to complete the 750 questions. The patient died of ALS 19 days after evaluation. He worked full time until the day before his death. 9. A 62-year-old white married Jewish woman noticed weakness of her fingers 6 months prior to outpatient evaluation and was given the diagnosis of ALS 1 month later. Symptoms at evaluation included mild finger weakness, dysarthria, and dysphagia. She had no difficulty walking or using her arms. Born in Poland, the fifth of six living children, she emigrated to the US with her family at age 7. One year later, she had forgotten Polish and learned English without an accent because she didn't want to be called "Greenhorn." On completion of the eighth grade with a record of straight A's throughout school, she took a business course and began secretarial work. She worked in several secretarial positions and has been editor of a political magazine for the past 7 years. Her major interest for 40 years has been social reform. Active in union organization, civil rights, and the peace movement, she was imprisoned in 1955-56 for her political views. While in prison she read 300 books, helped desegregate the jail, and organized her fellow inmates. Early in their marriage she and her husband decided to have no children because she wished to be free to pursue her humanitarian concerns. This decision was her only regret. She maintained that she was not the type to get very upset over anything. She had lost a number of family members and friends, grieved for them, but never became "hysterical." She would become angry with family members over "little things" but did not express anger to others. In recent months she had awakened at night with pain in her legs. Her chronic constipation was now more severe and she maintained that she ate loss because of her dysphagia. The patient was investigated during his Army career for his association with a "left wing" union. As a result of this investigation, he was not permitted to go overseas for the Normandy invasion. He remembered crying because he could not be with the men at that time. He had not cried since. During the McCarthy era the patient was again investigated with a good deal of attendant publicity. In spite of considerable harassment he remained "cool" throughout.
A 60-year-old married
When told of his diagnosis and prognosis, the patient felt "bad" for awhile. He didn't want to end up like his brother with loss of bowel and bladder control, unable to care for himself, and dependent upon his family. He decided that before he reached this stage he would do something "careless"-
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specifically, contrive an automobile accident resulting in his death. In recent months, although he had "learned to accept help," the thought of creating an accident was still in the back of his mind. He continued to work a full day with the aid of a number of office devices constructed to alleviate his considerable disability. He had no crying spells, sleep or appetite disturbance. He hoped something would come out of our research but remarked, with a chuckle, that it would probably be too late to help him.
PSYCHOLOGICAL TESTS
Locus of Control
The locus of control for the ALS group is compared to that for other populations ( Table 2) . ALS patients show a significantly lower mean IECS score than all other groups excepting manic patients. This high degree of internality in our subjects did not vary with social class, duration of illness, age, sex, or functional impairment. 
MAACL
The mean scores of our patient group are compared with those of other populations in Table 3 . The scores for the ALS patients did not vary in any remarkable way from those of normal and psychiatric populations. A comparison of the MAACL scores of our group and those of a group of inoperable neoplastic disease and renal dialysis patients revealed no significant differences. Scores of the ALS patients, however, for all three mood scales resulted almost entirely from the failure to check pleasant affect adjectives rather than from checking dysphoric items. Of a total score for all ALS patients on all scales of 234, 221 were attributable to pleasurable items not checked and only 13 to dysphoric items checked. This response style is significantly different from that of two other populations of severely ill or dying patients (Table 4).
MMPI
The MMPI T scores are recorded in Table 5 . Inpatients showed a tendency toward greater elevations in the "neurotic triad" than did outpatients. For the entire group the greatest elevations occurred on Hy and Hs. K scores were relatively elevated. No specific profile emerged. MMPI scores did not relate to duration of illness or functional impairment.
DISCUSSION
Aside from the observations that the emotional liability of pseudobulbar palsy can occur in advanced ALS and that intellectual deterioration does not occur, there has been no discussion in the neurological or psychiatric literature regarding the psychological concomitants of this illness. Neither the manifest personality traits nor underlying psychodynamics of patients with this illness have been explored. In this investigation data regarding the psychological functioning of the subjects were gleaned from three sources: personal history obtained through interviews, clinical evaluation of present psychological state, and self-administered psychological tests.
Data from these three sources indicate both a high degree of active masterful behavior and a chronic exclusion of dysphoric affect from awareness in these patients. Striking in the personal histories of these patients was their independent, highly competent behavior. Several had achieved extraordinary financial and vocational success. A number of patients spontaneously related episodes of heroism involving great physical risk. Hard steady work without recourse to help from others was pervasive. When stricken with ALS, these individuals went to remarkable lengths in order to continue working. Wheelchair-bound and virtually quadriplegic individuals went to work every day. Inability to use their hands and inability to do things for themselves were their most bothersome symptoms. The notion held by a few individuals that they could "beat" this illness and the "rational" suicide intentions of one reflected a lifetime of active mastery.
The IECS scores support these clinical impressions. The belief in personal control of events (internal control) is associated with high social class, achievement orientation, and behavior directed toward affecting the environment (7, 14) . Interestingly, the markedly low scores for the ALS group did not vary with social class. Thus, a lifetime of highly competent, independent, masterful behavior is associated in these people with a shared belief in internal control and a common reaction pattern to their illness.
The affective life of these patients is less easy to define objectively than their behavioral style. Anamnestic material suggests a habitual denial, suppression, or isolation of dysphoria, particularly fear, anxiety, and sadness. Two patients experienced harrowing combat conditions without fear. With the exception of 1 patient who had chronic suicidal thoughts and "worked hard" in order to keep them under control, none remembered any episodes of serious or prolonged sadness or depression. Patients prided themselves on their propensity to remain "cool," and in a number of instances felt that this "coolness" was an important determinant of their success. The denial or isolation of affect suggested in the anamnestic material is brought into focus in the reaction of these patients to ALS. All patients had been informed of the dismal progressive nature of their illness. No patient spontaneously expressed despair or hopelessness. Several stated that they were not bothered by the knowledge of their prognosis. Most expressed the necessity to be cheerful. Others remarked that they kept any bad feelings related to their illness "down deep." Denial of the implications of this illness was manifested in the notion of several patients that they could "beat" the illness and the continuation of full-time employment among the severely handicapped. Lack of depressive affect approached the bizarre in those patients who spoke casually of their deterioration or did so with engaging smiles.
Avoidance of unpleasant affect through conscious or unconscious mechanisms emerged in the response style to the MAACL. The almost total avoidance of dysphoric items occurred in all subjects and differed significantly from the response of other dying or severely ill patients. Interestingly the total number of checked items varied widely in our subjects but the percentage of dysphoric items did not. One interpretation of this response is that the subjects did not recognize or did not acknowledge depressive, hostile, or anxious feelings but could acknowledge that they did not feel cheerful, calm, or happy.
The high K and Hy scores of the MMPI also suggest a defensiveness on the part of these patients. The combined elevation of Hy and Hs scores indicates not only the presence of a medical illness but also the denial of troubles or inadequacies and a considerable expenditure of effort in emotional control (15) . Interestingly those patients who experienced psychiatric exploration as inpatients showed the highest elevations in the "neurotic triad."
There is considerable literature regarding the psychic state and developmental history of patients with multiple sclerosis. Grinker et al (16) denned a "characteristic premorbid personality" with ungratified need for love and repressed anger manifested in a "happy-go-lucky personality." Other investigators have found a multiplicity of personality types using psychiatric personality nosology rather than descriptive psychodynamic formulations (17) . The psychological concomitants of multiple sclerosis are varied and are considered a reflection of premorbid patterns of dealing with stress (18) . The role of cortical and subcortical lesions in the emotional instability of these patients cannot be ignored. There is general agreement that exacerbations of multiple sclerosis often occur in association with psychic stress. Intensification of symptoms in patients with myasthenia gravis has also been noted to occur in close association with emotional crises (19) . The ALS patients experienced no external losses or stresses contiguous to the onset of symptoms with the possible exceptions of Patient 8 and 10. In neither multiple sclerosis nor myasthenia gravis has there been confirmation of a characteristic premorbid personality or a characteristic psychological response to the illness.
The personality configurations described for patients with coronary artery disease, essential hypertension, and rheumatoid arthritis show a few surface characteristics similar to the ALS patients (20) . The success orientation described in cardiovascular disease patients and the importance of physical activity in the life of the rheumatoid arthritic are shared in part by the ALS patients. The behavior of the ALS patients, however, seems related more to a consistent autonomous style of active mastery than to a driving, crisis-oriented need for success. Conflict over hostile feelings, described in patients with essential hypertension and rheumatoid arthritis, was not apparent in the ALS group. The relationship between active mastery and denial has been discussed by Rosen (21) . He studied 4 patients who characteristically used these mechanisms but developed affective reactions following the removal of body parts. The ALS patients, on the other hand, continued attempts at active mastery and denied the implications of their debilitating illness.
The ALS patients showed considerable similarity in their manner of dealing with incapacity and impending death. This reaction pattern reflected their premorbid life style. Within our small sample these 150 findings did not vary with social class, duration of the illness, or degree of incapacity. It is possible that some selection was employed by referring physicians. Possibly our population was skewed to the active mastery type. Whether or not these 10 patients were representative of the ALS population can only be answered through further study. The present findings provide grounds for speculation as to the significance of an association between motor neuron disease and an adaptive style characterized by hyperindependence, active mastery, and chronic exclusion of affect from awareness. Are we observing different manifestations (psychological and neuromuscular) of an underlying biological variable? Possibly a subclinical disorder of motor neurons far antedates the onset of symptoms and influences psychological adaptation. Also to be considered is the role of the neurophysiological concomitants of unexpressed affect in motor neuron destruction. Data reported by Mueller and Quick suggest that AMI therapy may produce improvement in the fasciculations and weakness of ALS (5) . Perhaps unresolved or denied depression plays a role in the etiology or maintenance of these symptoms. There is no evidence, however, that their thoughts and actions. They demonstrated striking calm and detachment toward their debilitating illness and employed various mechanisms to exclude depressive feelings from consciousness. The reaction of these patients to an incapacitating illness seemed to reflect their premorbid life style. The role of unresoived depression in the course of this disorder must be considered. If the association of a particular personality style with ALS is confirmed, it might represent a unique relationship between motor neuron pathology and psychic state.
